





SCL4051B 





STATE Y SCL4052B 
SCIENTIFIC SCL4053B 
CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS 


% Wide Range of Digital and Analog Signal Levels: 
Digital-3 to 15V, Analog-to 15Vp. 

® Low ON-Resistance: 802 fie.) over entire 
15V 5.» Signal-Input Range for Vop-VeE = 15V 

@ High OFF-Resistance: Input Leakage + 10pA 
(typ) @ Vpop-VegE = 10V 

@ Logic-Level Conversion for Digital Addressing 
Signals of 3 to 15V (Vpp-Vss= 3V to 15V) to 
Switch Analog Signals to 15Vp.5 (Vpp-VEE 
= 15V) 

® Matched Switch Characteristics: ARoy = 592 
(typ.) for Vpop-VeEE = 18V 

® Very Low Quiescent Power Dissipation under 
all Digital Control Input and Supply Conditions: 
TUW typ. @ Vpp-Vss = Vop-VEE = 10V 

® Binary Address Decoding on Chip 


DESCRIPTION 
The 


Gosis) and 4053B_ are 
Digitally-Contrdtt@d Anal6q~ Switches having low 
ON-impedance and very low OFF leakage current. 
Control of analog signals up to 15V,.5 can be 
achieved by digital signal amplitudes of 3 to 15V. 
For example, if Vpp = +5V, Vss = OV, and Vege 
= -5V, analog signals from -5V to +5V can be 
controlled by digital inputs of 0 to 5V. The multi- 
plexer circuits dissipate extremely low quiescent 
power over the full Vop - Vss and Vpp - Veg 
supply-voltage ranges, independent of the logic 
state of the control signals. When a logic “1” is 
present at the Inhibit input terminal all channels 
are OFF. 

4051B is a Single 8-Chan 
having three binary Control inputs, A, B, and C, 
and an Inhibit input. The three binary signals select 
1 of 8 channels to be turned ON and connect the 
input to the output. 

4052B is a Differential 4-Channel Multi- 
plexer having two binary Control inputs, A and B, 
and an Inhibit input. The two binary input signals 
select 1 of 4 pairs of channels to be turned on and 


connect the differential analog inputs to the 
differential outputs. 
4053B is a Triple 4-Channel Multiplexer 


having three separate digital Control inputs, A, B, 
and C and an Inhibit input. Each control input 
selects one of a pair of channels which are connect- 
ed in a single-pole double-throw configuration. 

When the devices are used as demultiplexers, 
the “CHANNEL IN/OUT” terminals are the outputs 
and the “COMMON OUT/IN” terminal(s) is (are) 
the input(s). 
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CONNECTION DIAGRAMS 
(all packages) 


OY.-2¥ COM 3Y TY 
Y 


COM COM 
Vop 8B A AY AX 


BY BX CY COM CX 
Cc 


INH VEE Vss 


RECOMMENDED OPERATING CONDITIONS 


For maximum reliability: 


DC Supply Voltage Vop-Vss  3to15 
Vpp-VEE 3to015 
Operating Temperature Ta 
C, D, F, H Device -55 to +125 
E Device -40 to +85 





Vde 
Vdc 


oC 
oC 


NOTE:There are no restrictions on the relative 
magnitudes of Vss and Vee, providing 


Absolute Maximum Ratings are observed. 
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LOGIC DIAGRAMS 


(1}) CHANNEL OIN/OUT 
(14) CHANNEL 1 IN/OUT 


(13) CHANNEL 2 IN/OUT 


0) CHANNEL 5 IN/OUT 


ei} CHANNEL KX OUTIIN 


v) CHANNEL OX IN/OUT 
it) CHANNEL 1X IN/OUT 
‘i8) CHANNEL 2x IN/OUT 
') CHANNEL 3X IN/OUT 
») CHANNEL Ov IN/OUT 

CHANNEL 1Y IN/OUT 
) CHANNEL 27 IN/OUT 
(©) CHANNEL SY IN/OUT 


(1) ComMON Y OUTAN 


Differential 4-Channel Multiplexer 


12) CHANNEL Ax IN/OUT 
CHANNEL Ay IN/OUT 
1) CHANNEL Bx IN/OUT 
) CHANNEL By IwOUT 
9) CHANNEL Ce IN/OUT 
1) CHANNEL Cy IN/OUT 
‘) COMMON C OUT/IN 
"COMMON B OUTAN 


*) COMMON A OUTAN 


4053B 
Triple 2-Channel Multiplexer 


TRUTH TABLE 













3x, 3Y 


cy, Dx, ay 







cy, by, ax 
cy, by, ay 


[NONE | NONE 


* = Don't care 
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ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS ' 


| Ves 
PARAMETER CONDITIONS (Vde) 


QUIESCENT 
DEVICE CURRENT 


< 
0 
oo 


VEE 
)kVde 


< 
a. 






‘= 
> 
Qa 
S) 





+. + 
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MINIMUM INPUT 3.5 2.75 3.5 3.5 |Vde 

HIGH VOLTAGE 7.0 5.5 7.0 7.0 
(Control and Inhibit 8.25; 11.0 11.0 
Inputs) 






MAXIMUM INPUT 
LOW VOLTAGE 

(Control and Inhibit 
Inputs) 


SWITCH INPUT/ 


OUTPUT LEAKAGE 
Any channel OFF 


Vdc 



















oa 
— 
© 
© 
oO 


IN=Vss or Vpo 
,= +7.5Vde 


Inh = 7.5Vdce 


ON-RESISTANCE 
Vin=Vss or Vop 
Vee SVs SVod 
R= 10kQ 









@ &» AD 
~ OF AO 
or oi 





All channels OFF 





nAdc 


I+ 
ani 


s|8 


~ 
© 
=) 


+ 
_ 


= + 
~_~ i+ i 
i) or 


ON-RESISTANCE 


+ 
—— 
or . 


MATCH 
(Same Package) 


+ 
ak 
So 








NOTES: ' Remaining Static Characteristics are listed under “4000B Series Family Specifications”. 


? In certain applications, the external load-resistor current may include both Vpp and 
signal-line components. To avoid drawing Vpp current when switch current flows 
into terminals 1, 4, 8, or 11, the voltage drop across the bidirectional switch must not 
exceed 0.8 volt (calculated from Roy values shown). 

No Vpp current will flow through R, if the switch current flows into terminals 2, 3, 
9, or 10. Failure to observe this condition may result in distortion of the signal. 
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ELECTRICAL CHARACTERISTICS (Continued) 
DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C) 


Vv Vv Vv 
PARAMETER CONDITIONS Ss DD EE Typ. Max. 


SIGNAL INPUTS (V,) AND OUTPUTS (V,,) 


PROPAGATION DELAY Ite. y 
Signal Input to Signal Inh = Vss 30 
Output Vin =Vss OF Voo 15 


Vi,= Square Wave 12.5 
BANDWIDTH (-3dB) 
(Sine Wave) 


INSERTION LOSS 











Vos 
(= 20 1ogi9 Ve ) 


SIGNAL DISTORTION 
(Sine Wave) . 





FEEDTHROUGH 
(-40dB) 





centered 
@0.0Vdc 








CROSSTALK (-40dB) 
Between two switches 


CAPACITANCE 
Input 


Common 


Feedthrough 
CONTROL INPUTS 


PROPAGATION DELAY 
TIME! 


dh 








Turn on 


720 









INHIBIT INPUT 











PROPAGATION DELAY}teun, To | «wsirs | - |r | 320 | 
TIME keiad Cnet nea eae) lh [ee 
Tere eS eee ee 
Turn on ree Se ee oe 
Fira rrr sae ae 
rare oe ees ee: 
INHIBIT RECOVERY ra area > a ee 
TIME? “oe —_—ae + ae ee 
ze | = | | a0 | 
wae pea: ae 
rT Ce en oe | 
Ems | - | 225 | 450 




























wD: 
= 


Units | 


MHz 


ns 


Notes: ' Channel Overlap time — interval following change of control input during which two channels may be ON simultaneously. 


2 Interval following removal of Inhibit during which channel information is invalid. 
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AMBIENT TEMPERATURE 
* Tals 25°C 
— VOLTAGE. 
'YDO- ee 


CHANNEL “ON” RES:STANCE (Roy) — OFMS 


SIGNAL VOLTAGE {v,,) — VOLTS 


SUPPLY VOLTS: Vpo*+5, Vss*~5 Cios RF VOLTMETER 
INPUT SIGNAL VOLTS (Vi9)* 5 Ve-P e- - oe RaAdW 
SINE WAVE (| T7 AMS) MOOEL 9: Ca 


OR EQuiv 
CONTROL VOLTS (¥c)*+5 
© LOAD CAPACITANCE *(Crix *Cuse TER) 


OUTPUT SIGNAL RMS 
VOLTS (Vos) 


INPUT SIGMAL FREQUENCY (f,,) bine 





Typ. switch frequency response-switch “ON” 


SUPPLY VOLTS Vop**5, Ys5*-5 
INPUT SIGNAL VOLTS [Vigi* 5 Vp-p SINE WAVE wr? Rees) 
30} FIXTURE ANO METER NULLEO OUT t tT ‘ 
ral ree ° iz 
“ 00 


Tue, ORF VOLIMETER 
C *SS BOONTON RADIO 
: MODEL 91-CA 
OR EQUIV 


Ls 
peel fT 


3 
- 
i a 
i 
. 3 
_ 
é 
3 


v 
—_—T,T 
; 


INPUT SIGNAL FREQUENCY (1,,)— BME 


Typ. crosstalk between switch circuits in the same 


package 
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DT SUPPLY VOLTAULE Yoo" >¥ 
Vs5*OV Veg’ -5¥ 


. s ~~ . 
TUR, ) 100 KH 1OKN 
AMBIENT TEMPERATURE (Tq) 225°C a ee Tey. 


. . . e - 
. . . . 
‘ . . 
a ee a ae 
. . 
. ’ . 
' . 
. 
moe Oe oe eee = Hee + 


aN 


OUTPUT SIGNAL VOLTAGE \Vos) — VOLTS 


INPUT SIGNAL VOLTAGE (v,,) — VOLTS 





Typical “ON” characteristics 


SUPPLY VOLTS Vop** 5. Vg5°-5 

CONTROL VOLTS (Vc)*-5 

INPUT SIGNAL VOLTS [V,,)*5 Vp-p SINE WAVE (I77 RMS) 
SOL LOAD CAPACITANCE (CL)*Crix TURE *CMETER 

‘FIXTURE AND METER MULLED OUT 


asl ‘TOS suet met 


OUTPUT SIGNAL RMS MILLIVOLTS (¥o,q! 
ATTENUATION (db) 


ae te 
wWwPUT Mit FREQUENCY hoe ahr 





Typ. feedthru vs. freq. — switch “OFF” 


SCHEMATIC DIAGRAM 
OF ONE SWITCH 


SwiTcH 


FROM OLCOOER 
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